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CAMERA BODY AND FLASH DEVICE WITH
COMPATIBILITY DETERMINATION OF
EXTERNAL AUXILIARY LIGHT SOURCE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to Japanese Patent Appli-
cation No. 2008-240478 filed on Sep. 19, 2008. The entire

disclosure of Japanese Patent Application No. 2008-240478
1s hereby incorporated herein by reference.

TECHNICAL FIELD

The technology disclosed herein relates to a camera body
to which an external flash device can be mounted.

DESCRIPTION OF THE RELATED ART

Japanese Laid-Open Patent Application 2007-127836 dis-
closes a single lens retlex camera. This camera has a lens unit
and a camera body. The camera body 1s equipped with a CCD
(Charge Coupled Device) image sensor, and a mirror box
device disposed between the lens unit and the CCD 1image
sensor. The mirror box device guides the subject light flux

from the lens unit to either the CCD 1mage sensor or a prism.
The subject light flux guided to the prism 1s guided by the
prism to a viewfinder.

SUMMARY

However, 1t 1s difficult to reduce the size of the camera body
with an interchangeable lens digital camera of this type
because the camera body i1s equipped with a mirror box
device.

In view of this, the inventors of the present invention came
up with a novel interchangeable lens digital camera that has
no mirror box device. Also, 1n the course of further develop-
ment of a novel interchangeable lens digital camera, the
inventors discovered that there are cases when 1t 1s impossible
to use the auxiliary light of the flash device that 1s used along
with a conventional single lens retlex camera as long as an
autofocus based on 1mage data produced by an 1imaging ele-
ment (heremnafter also referred to as video AF (video autofo-
cus)) 1s employed.

It 1s an object of the technology disclosed herein to provide
a camera body with which interchangeability with a variety of
flash devices can be ensured.

The camera body disclosed herein allows the mounting of
a lens unit for forming an optical image of a subjectand a flash
device for shining light on the subject. This camera body
includes an 1maging element, a hot shoe, an internal light
source, and a camera controller. The imaging element 1s con-
figured to convert an optical image of the subject mnto an
clectrical signal, and 1s configured to produce image data for
the subject. The hot shoe allows a flash device to be mounted.
The internal light source 1s arranged to shine light on the
subject. The camera controller 1s configured to calculate an
evaluation value on the basis of the image data produced by
the 1maging element, and 1s configured to perform video
autofocusing on the basis of the evaluation value. The camera
controller controls the imaging element and the internal light
source so that when the camera controller decides that an
auxiliary light 1s needed, and the camera controller decides
that the tlash device mounted to the hot shoe has an external
auxiliary light source arranged to emit near infrared light, the
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2

internal light source emits light during video autofocusing
and the 1image data 1s acquired.

With this camera body, when the camera controller decides
that the auxiliary light 1s needed, and the camera controller
decides that the flash device mounted to the hot shoe has an
external auxiliary light source arranged to emit near infrared
light, the 1imaging element and the internal light source are
controlled by the camera controller so that the internal light
source emits light during video autofocusing and the image
data 1s acquired. Accordingly, even when a flash device hav-
ing an external auxiliary light source arranged to emit light,
that 1s, a flash device that 1s not compatible with video auto-
focusing, 1s mounted to the hot shoe, video autofocusing can
still be performed using the internal light source, and there 1s
no drop 1n video autofocusing accuracy even with a flash
device that 1s not compatible with video autofocusing. In
other words, interchangeability with various flash devices can
be ensured with this camera body.

The auxihiary light referred to here includes not only light
emitted by a flash device, but also light emitted by the internal
light source built into the camera body. Whether or not to use
auxiliary light can be decided, for example, by a forced emis-
s1on mode, an emission prohibited mode, an automatic emis-
s1on mode, or another such light emission mode.

The term video autofocusing here means autofocusing on
the basis of 1image data produced by an imaging element.
Further, the external auxiliary light source of the flash device
1s a light source used 1n an auxiliary capacity, and has a
smaller output than the external main light source of the flash
device

BRIEF DESCRIPTION OF THE DRAWINGS

Referring now to the attached drawings, which form a part
of this original disclosure:

FIG. 1 1s an oblique view of a digital camera 1;

FIG. 2 1s an oblique view of a camera body 100;

FIG. 3 1s a block diagram of the digital camera 1;

FIG. 4 1s a simplified cross section of the digital camera 1;

FIG. 5 1s a rear view of the camera body 100;

FIG. 6 1s a block diagram of the digital camera 1 to which
an external flash 300 1s mounted;

FIG. 7 1s a block diagram of the digital camera 1 to which
an external flash 400 1s mounted:;

FIG. 8 1s a graph of the emission spectrum distribution of
auxiliary light and the spectral transmissivity of an optical
filter 114;

FIG. 9 1s a flowchart related to the use of auxihiary light
during video autofocusing (first embodiment);

FIG. 10A 1s a concept diagram of focal position correction
when auxiliary light 1s used (in the case of mternal auxiliary
light, or 1n the case of external auxiliary light that 1s compat-
ible with video autofocusing);

FIG. 10B 1s a concept diagram of focal position correction
when auxiliary light 1s used (in the case of external auxiliary
light that 1s incompatible with video autofocusing);

FIG. 11 1s a timing chart of the intermittent emission of an
external main light source 301 during video autofocusing;

FIG. 12 1s a flowchart related to the use of auxiliary light
during video autofocusing (second embodiment);

FIG. 13 1s a tlowchart related to the use of auxiliary light
during video autofocusing (third embodiment);

FIG. 14 1s a flowchart related to the use of auxiliary light
during video autofocusing (fourth embodiment); and
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FIG. 15 1s a flowchart related to the use of auxihiary light
during video autofocusing (fifth embodiment).

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Selected embodiments will now be explained with refer-
ence to the drawings. It will be apparent to those skilled in the
art from this disclosure that the following descriptions of the
embodiments are provided for illustration only and not for the
purpose of limiting the invention as defined by the appended
claims and their equivalents.

First Embodiment
1: Configuration

1-1: Overview of Digital Camera

As shown 1n FIGS. 1 to 3, a digital camera 1 according to
the first embodiment comprises a camera body 100 and a lens
unit 200 that can be mounted to the camera body 100.

Unlike with a single lens reflex camera, the camera body
100 has no mirror box device, so 1ts flange-back 1s smaller
than that of a single lens retlex camera. Reducing the flange-
back also allows the camera body 100 to be made more
compact. Furthermore, reducing the flange-back atfords
greater latitude 1n design of the optical system, so the lens unit
200 can be made more compact.

For the sake of convenience 1n the following description,
the subject side of the digital camera 1 will be referred to as
the front, the opposite side of the digital camera 1 from the
subject as the rear or back, the vertical upper side when the
digital camera 1 1s 1n 1ts normal orientation (hereinatter also
referred to as landscape orientation) as the top, and the verti-
cal lower side as the bottom.

1-2: Configuration of Camera Body

As shown 1n FIGS. 4 and 5, the camera body 100 mainly
comprises a CMOS (complementary metal oxide semicon-
ductor) image sensor 110, a CMOS circuit board 113, a cam-
era monitor 120, a control unit 130, a main circuit board 142
that includes a camera controller 140, a body mount 150, a
power supply 160, a card slot 170, an electronic viewflinder
180, a shutter unit 190, an optical filter 114, a diaphragm 115,
an internal main light source 191 (an example of an internal
light source), an iternal auxihiary light source 192 (an
example of an internal light source), a hot shoe 161, and a
housing member 101.

The body mount 150, the shutter unit 190, the diaphragm
115, the optical filter 114, the CMOS 1mage sensor 110, the
CMOS circuit board 113, the main circuit board 142, and the
camera monitor 120 are disposed 1n that order, starting from
the front of the camera body 100.

The CMOS image sensor 110 converts an optical image of
the subject (hereinafter also referred to as a subject 1image)
formed by the lens unit 200 1nto an electrical signal, and
produces 1image data about the subject. More specifically, the
CMOS 1mage sensor 110 has an opto-electrical conversion
layer capable of storing electrical charges by opto-electrical
conversion, and a color filter layer provided to the front face
of the opto-electrical conversion layer. The opto-electrical
conversion layer has a plurality of pixels, and each pixel 1s
capable of storing an electrical charge by opto-electrical con-
version. The color filter layer has a plurality of blue color
filters that only transmuit blue light, a plurality of green color
filters that only transmit green light, and a plurality of red
color filters that only transmit red light. The blue, green, and
red color filters are disposed 1n a one-on-one correspondence
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with the pixels on the front face of each pixel of the opto-
clectrical conversion layer. The CMOS 1mage sensor 110 1s
able to amplity signals from pixels where blue color filters are
disposed, signals from pixels where green color {filters are
disposed, and signals from pixels where red color filters are
disposed. The CMOS image sensor 110 produces image data
on the basis of these signals.

The 1image data that 1s produced 1s digitized by an A/D
converter 111 (discussed below) of the CMOS circuit board
113. The image data digitized by the A/D converter 111 1s
subjected to various 1mage processing by the camera control-
ler 140. The various 1mage processing referred to here
includes, for example, gamma correction processing, white
balance correction processing, scratch correction processing,
white balance correction processing, scratch correction pro-
cessing, Y C conversion processing, electronic zoom process-
ing, and JPEG compression processing.

The CMOS 1mage sensor 110 operates on the basis of a
timing signal controlled by a timing generator 112. The
CMOS mmage sensor 110 can perform acquisition of still
picture data and moving picture data under control by the
CMOS circuit board 113. The moving picture data thus
acquired 1s also used for the display of through-images.

A “through-image” here 1s an 1mage out of the image data
that 1s not recorded to a memory card 171. Through-images
are primarily moving pictures, and are displayed on the cam-
era monitor 120 and the electronic viewlinder 180 (hereinat-
ter also referred to as EVF) to decide the composition of a
moving or still picture.

The CMOS image sensor 110 1s an example of an imaging
clement that converts an optical image of a subject into an
clectrical 1mage. The imaging element 1s a concept that
encompasses the CMOS 1mage sensor 110 as well as a CCD

image sensor or other such opto-electrical conversion ele-
ment.

The CMOS circuitboard 113 is a circuit board that controls
the drive of the CMOS 1mage sensor 110. The CMOS circuit
board 113 1s also a circuit board that subjects the image data
outputted from the CMOS 1mage sensor 110 to specific pro-
cessing, and as shown 1n FIG. 3, includes the timing generator
112 and the A/D converter 111. The CMOS circuit board 113
1s an example of an 1maging element circuit board that con-
trols the drive of the imaging element and subjects the image
data outputted from the imaging element to A/D conversion
and other such specific processing.

The camera monitor 120 1s a liquid crystal display, for
example, and displays display-use image data as an image.
The display-use image data 1s image data that has undergone
image processing, or data for displaying the photography
conditions of the digital camera 1, a control menu, or the like
as an 1mage, and 1s produced by the camera controller 140, for
example. The camera monitor 120 1s capable of selectively
displaying both moving and still pictures.

As shown 1n FIG. 5, the camera monitor 120 1s disposed on
the rear face of the camera body 100. The camera monitor 120
may be disposed anywhere on the camera body 100. The
camera monitor 120 1s such that the angle of the display
screen can be varied with respect to the housing member 101.
More specifically, as shown in FIGS. 1, 2, and 5, the camera
body 100 has a hinge 121 that rotatably links the housing
member 101 and the camera monitor 120. The hinge 121 1s
disposed at the left end of the camera body 100 as viewed
from the rear face side in landscape orientation. The hinge
121 has a first rotation axis disposed parallel to the vertical
direction in landscape orientation, and a second rotation axis
disposed parallel to the horizontal plane in landscape orien-
tation. The orientation of the camera monitor 120 with respect
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to the housing member 101 can be changed as desired by
rotating the camera monitor 120 around the first and second
rotation axes.

The camera monitor 120 1s an example of a display unit
provided to the camera body 100. Other examples include an
organic electroluminescence unit, and mnorganic electrolumi-
nescence unit, a plasma display panel, and other such devices
that allow 1mages to be displayed. The display unit need not
be disposed on the rear face of the camera body 100, and may
instead be provided to a side face, the top face, or another such
place.

The electronic viewfinder 180 displays the display-use
image data produced by the camera controller 140 as an
image. The EVF 180 1s capable of selectively displaying both
moving and still pictures. The EVF 180 and the camera moni-
tor 120 may display the same or different content, and both
are controlled by the camera controller 140. The EVF 180 has
an EVF-use liquid crystal monitor 181 that displays images
and the like, an EVF-use optical system 182 that enlarges the
display of the EVF-use liquid crystal monitor, and an eye-

piece 183 up to which the user puts an eye.

The EVF 180 1s also an example of a display unit. The EVF
180 differs from the camera momtor 120 in that the user puts
an eye up to it. The difference in terms of structure 1s that
whereas the EVF 180 has the eyepiece 183, the camera moni-
tor 120 does not have an eyepiece 183.

The proper display brightness of the EVF-use liquid crystal
monitor 181 1s ensured by providing a back light (not shown)
in the case of a transmuission type of liquid crystal, and a front
light 1n the case of a reflection type of liquid crystal. The
EVF-use liquid crystal monitor 181 1s an example of an
EVF-use monitor. The EVF-use monitor can be an organic
clectroluminescence unit, and 1norganic electroluminescence
unit, a plasma display panel, or another such device that
allows 1mages to be displayed. There 1s no need for an 1llu-
mination light source in the case of an organic electrolumi-
nescence unit or other such self-emitting device.

The control unit 130 receives commands from the user.
More specifically, as shown 1n FIGS. 1 and 2, the control unit
130 has a release button 131 that 1s used for shutter operation
by the user, and a power switch 132 that 1s a rotary dial switch
provided to the top face of the camera body 100. The release
button 131 1s used for shutter operations by the user. The
power switch 132 1s such that the power 1s oif 1n a first rotation
position, and the power 1s on 1n a second rotation position.
The control unit 130 encompasses a button, lever, dial, touch
panel, or the like, so long as 1t can be operated by the user.

The camera controller 140 1s disposed on the main circuit
board 142, and controls the entire camera body 100, including,
the CMOS 1mage sensor 110 and other such components. The
camera controller 140 1s electrically connected to the control
unit 130, and control signals are inputted from the control unit
130. The camera controller 140 uses a DRAM 141 as a work-
ing memory during control operations and image processing
operations.

The camera controller 140 sends a signal for controlling
the lens unit 200 to a lens controller 240 via the body mount
150 and a lens mount 250, and indirectly controls the com-
ponents of the lens unit 200. The camera controller 140 also
receives various kinds of signals from the lens controller 240
via the body mount 150 and the lens mount 250. Specifically,
the camera controller 140 controls the entire digital camera 1.
The camera controller 140 1s an example of a body controller.

The camera controller 140 has a CPU (central processing,
unit), a ROM (read only memory, and a RAM (random access
memory ), and various functions can be carried out by reading,
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programs stored 1n the ROM 1nto the CPU. The functions of
the camera controller 140 will be discussed below.

The card slot 170 allows the memory card 171 to be
inserted. The card slot 170 controls the memory card 171 on
the basis of control from the camera controller 140. More
specifically, the card slot 170 stores image data on the
memory card 171 and outputs 1image data from the memory
card 171. For example, the card slot 170 stores image data on
the memory card 171 and outputs moving picture data from
the memory card 171.

The memory card 171 1s able to store the 1mage data pro-
duced by the camera controller 140 1n 1mage processing. For
instance, the memory card 171 can store uncompressed raw
image files, compressed JPEG 1mage files, or the like. Also,
image data or image files that have been internally stored
ahead of time can be outputted from the memory card 171 via
the card slot 170. The image data or image files outputted
from the memory card 171 are subjected to image processing
by the camera controller 140. For example, the camera con-
troller 140 produces display-use image data by subjecting the
image data acquired from the memory card 171 to expansion,
etc.

The memory card 171 1s further able to store video data
produced by the camera controller 140 1n 1mage processing.
For instance, the memory card 171 can store video files com-
pressed according to H.264/AVC, which 1s a video compres-
sion standard. The memory card 171 can also output, via the
card slot 170, video data or video files internally stored ahead
of time. The video data or video files outputted from the
memory card 171 are subjected to 1image processing by the
camera controller 140. For example, the camera controller
140 subjects the video data or video files acquired from the
memory card 171 to expansion processing and produces dis-
play-use video data.

The memory card 171 1s also an example of a recording,
unit that records electrical signals produced by the imaging
clement. The recording unit may be one that can be mounted
to the camera body 100, such as the memory card 171, or may
be one that 1s built into the digital camera 1.

The power supply 160 supplies electrical power to the
various components of the digital camera 1. The power sup-
ply 160 may, for example, be a dry cell, or may be a recharge-
able cell. The power supply 160 also may be an external
power supply that supplies power to the digital camera 1 via
a power cord or the like.

The body mount 150 allows the lens umit 200 to be
mounted, and supports the lens unit 200 1n a state in which the
lens umt 200 1s mounted. The body mount 150 can be
mechanically and electrically connected with the lens mount
250 of the lens unit 200. Data and/or control signals can be
sent and recerved between the camera body 100 and the lens
unit 200 via the body mount 150 and the lens mount 250.
More specifically, data and/or control signals can be sent and
received between the body mount 150 and the lens mount
250, and between the camera controller 140 and the lens
controller 240. The body mount 150 supplies power recerved
from the power supply 160 to the entire lens unit 200 via the
lens mount 250.

More specifically, the body mount 150 includes a body
mount ring 151 and a body mount contact support part 152.
The body mount ring 151 1s either 1n a state of being mated
with a lens mount ring 251 or a state of not being mounted,
depending on the rotational position relation to the lens
mount ring 251 of the lens unit 200 around the optical axis
AX. Specifically, when the rotational position relation of the
body mount ring 151 and the lens mount ring 251 1s 1n a first
state, the lens mount ring 251 1s not mated with the body
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mount ring 151, and the lens mount ring 251 1s able to move
in a direction parallel to the optical AX with respect to the
body mount ring 151 (hereinafter referred to as the optical
axis direction). That 1s, the lens mount ring 251 can be
removed from the body mount ring 151.

When the lens mount ring 251 i1s mserted into the body
mount ring 151 1n the first state, and the lens mount ring 251
1s rotated with respect to the body mount ring 1351, the lens
mount ring 251 mates with the body mount ring 151. If we call
the rotational position relation between the body mount ring,
151 and the lens mount ring 251 here a second state, then
when the rotational position relation 1s 1n the second state, the
body mount ring 151 mechanically supports the lens unit 200.
Since the body mount ring 151 mechanically supports the
lens unit 200, the body mount ring 151 needs to have a certain
amount of strength. Therefore, the body mount ring 151 1s
preferably formed from metal.

The body mount contact support part 152 1s disposed
between the body mount ring 151 and the shutter unit 190,
and has a plurality of electrical contacts 153. In a state 1n
which the lens unit 200 1s mounted to the body mount 150, the
plurality of electrical contacts 153 are 1n respective contact
with a plurality of electrical contacts 2353 had by the lens
mount 250. In a state in which the electrical contacts 153 of
the body mount 150 are 1n contact with the electrical contacts
233 of the lens mount 250, the body mount 150 and the lens
mount 250 can be electrically connected. Also, the supply of
power and the exchange of data and control signals are per-
formed between the camera body 100 and the lens unit 200
via the electrical contacts 153 of the body mount 150 and the
clectrical contacts 253 of the lens mount 250.

As shown 1n FIG. 2, the body mount contact support part
152 has an opening, and 1s disposed between the body mount
ring 151 and the shutter unit 190.

The shutter unit 190 1s what 1s known as a focal plane
shutter, and 1s disposed between the body mount 150 and the
CMOS 1mage sensor 110. The shutter unit 190 can maintain
an open state mechanically. The shutter unit 190 1s controlled
by the camera controller 140 so that an open state 1s main-
tained when power 1s shut off to the camera body 100. The
concept ol mechanically maintaining an open state here
means that the open state 1s maintained without the use of
clectrical power. Specific examples of ways to maintain an
open state mechanically include a configuration 1n which a
specific member 1s used to support a front curtain and a rear
curtain at a position corresponding to the open state, and a
configuration i which the front curtain and the rear curtain
are supported at a position corresponding to the open state by
the force of a permanent magnet.

The optical filter 114 has the function of an optical low-
pass filter that eliminates the high-frequency component of
the subject light. More specifically, the optical filter 114 sepa-
rates a subject image formed by the lens unit 200 so that the
resolution 1s coarser than the pitch of the pixels of the CMOS
image sensor 110. In general, an 1maging element such as the
CMOS 1mage sensor has an RGB color filter called a Bayer
pattern, or a YCM complementary color filter, provided for
cach pixel. Therelore, 11 the resolution goes to one pixel, not
only will a false color be generated, but if the subject 15 a
repeating pattern, an unattractive moire will result. Further-
more, the optical filter 114 has an Ir cut filter function for
cutting out infrared light with a wavelength of approximately
700 nm or higher.

The diaphragm 115 1s disposed 1n front (the subject side) of
the CMOS 1mage sensor 110, and prevents dust from clinging,
to the CMOS 1image sensor 110. Also, any dust clinging to the
diaphragm 115 itself 1s knocked off by the vibration of the
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diaphragm 115. More specifically, the diaphragm 113 has a
thin, transparent sheet-like member and a piezoelectric ele-
ment that imparts vibration to the sheet-like member. The
piezoelectric element 1s fixed to a frame (not shown). AC
voltage 1s applied to the piezoelectric element, which causes
the piezoelectric element to vibrate, and this vibrates the
sheet-like member and knocks off any dust clinging to the
sheet-like member.

The 1mnternal main light source 191 1s a light source that
shines tlash light on the subject and, during moving picture
capture, 1lluminates the subject by shining a tlash at the sub-
ject. The internal main light source 191 1s controlled by the
camera controller 140. In this embodiment, the flash of the
internal main light source 191 1s white light.

The internal auxiliary light source 192 1s a light source for

shining light on the subject during autofocusing, and emits
visible light that includes the color red. In this embodiment,
the internal auxiliary light source 192 emaits light 1n which the
wavelength of the peak itensity of the spectral characteris-
tics 1s 612 nm. The internal auxiliary light source 192 1s an
LED, for example.
The hot shoe 161 1s disposed at the upper part ol the camera
body 100. An external flash or other such tlash device can be
mounted to the hot shoe 161. When a flash device 1s mounted
to the hot shoe 161, the flash device 1s supported by the hot
shoe 161. The hot shoe 161 has a data signal terminal 162, an
XSW signal terminal 163, and an external flash detection
terminal 164, and comes 1nto contact with the terminals of the
external flash 300. Consequently, the camera body 100 and
the external tlash 300 can be synchronized, and the external
flash 300 can emit light 1n conjunction with the operating
timing of the shutter (or the charge accumulation timing of the
CMOS 1mage sensor 110). I the internal main light source
191 and the internal auxiliary light source 192 are made
smaller, they emit less light, and not enough light may reach
a distant subject, but greater photographic freedom 1s ensured
for the user by being able to mount the external flash 300,
which emits more light.

1-3: Configuration of Lens Unit

The lens unit 200 comprises an optical system, the lens
controller 240, the lens mount 250, an aperture unit 260, and
a lens barrel 290. The optical system of the lens unit 200
includes a zoom lens 210, an OIS lens 220, and a focus lens
230. The optical system 1s housed 1n the interior of the lens
barrel 290. A zoom ring 213, a focus ring 234 and an OIS
switch 224 are provided on the outside of the lens barrel.

The zoom lens 210 15 used to change the magnification of
an optical image of a subject (hereinatter also referred to as a
subject image) formed by the optical system of the lens unit
200, or 1n other words, to change the focal distance of the
optical system. The zoom lens 210 1s made up of one or more
lenses. The zoom lens 210 includes a first lens group L1 and
second lens group 1.2 of the optical system. The focal distance
of the optical system changes when the zoom lens 210 moves
in a direction parallel to the optical axis AX.

The zoom ring 213 1s a cylindrical member that 1s able to
rotate on the outer peripheral face of the lens barrel 290. The
zoom ring 213 1s an example of a zoom control that adjusts the
focal distance, and 1s an example of a zoom control that
decides the focal distance according to the position after
operation.

When the user operates the zoom ring 213, a drive mecha-
nism 211 transmits this operation to the zoom lens 210, and
moves the zoom lens 210 along the optical axis AX direction
of the optical system.

A detector 212 detects the amount of drive of the drive
mechanism 211. The lens controller 240 and/or the camera
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controller 140 acquires a detection result from this detector
212, and ascertains the focal distance 1n the optical system.
Also, the lens controller 240 and/or the camera controller 140
acquires a detection result from this detector 212, and ascer-
tains the position of the zoom lenses (L1, L2, etc.) at a posi-
tion 1n the optical axis AX direction within the lens unit 200.
The drive mechanism 211 should be able to move the zoom
lens 210 1n the optical axis AX direction. For example, the
drive mechamism 211 may transier the drive force from a
motor or other such drive force generator to the zoom lens 210
according to the rotational position of the zoom ring 213 or
another such control, and move the zoom lens 210 to a posi-
tion 1n the optical axis AX direction that corresponds to the
rotational position of the zoom ring 213.

The OIS lens 220 1s used to correct blurring of a subject
image formed by the optical system of the lens unit 200. The
ON lens 220 corrects blurring of the subject image caused by
shake of the digital camera 1. When the OIS lens 220 1s moved
in the direction 1n which the OIS lens 220 cancels out shake of
the digital camera 1, relative shake between the CMOS 1mage
sensor 110 and the subject image 1s reduced. The OIS lens 220
1s made up of one or more lenses. An actuator 221 1s con-
trolled by an OIS-use IC 223 and drives the OIS lens 220
within a plan perpendicular to the optical axis AX of the
optical system.

The actuator 221 can comprise, for example, a magnet and
a planar coil. A position detection sensor 222 detects the
position of the OIS lens 220 within a plane perpendicular to
the optical axis AX. The position detection sensor 222 can
comprise, for example, a magnet and a Hall element. The
OIS-use IC 223 controls the actuator 221 on the basis of a
detection result of a gyro sensor or other such shake detector
and a detection result of the position detection sensor 222.
The OIS-use IC 223 obtains a detection result of the shake
detector from the lens controller 240. The OIS-use IC 223
also sends the lens controller 240 a signal indicating the status
of optical image blur correction processing.

The OIS lens 220 1s an example of a blur corrector. Elec-
tronic blur correction that produces image data corrected on
the basis of 1mage data from the CMOS 1mage sensor 110
may be employed as a means for correcting blurring of the
subject image caused by shake of the digital camera 1. Also,
a configuration i which the CMOS 1mage sensor 110 1s
driven within a plane perpendicular to the optical axis AX of
the optical system may be used as a means for reducing
relative shake between the CMOS 1mage sensor 110 and the
subject image caused by shake of the digital camera 1.

The OIS switch 224 1s an example of a control for operating
the OIS. When the OIS switch 224 1s switched off, the OIS
lens 220 does not operate. When the OIS switch 224 1s
switched on, the ON lens 220 1s able to operate.

The focus lens 230 1s used to change the focal state of the
subject image formed on the CMOS 1mage sensor 110 by the
optical system. The focus lens 230 1s made up of one or more
lenses. The zoom lens 210 changes the focal state of the
subject image by moving 1n a direction parallel to the optical
axis AX of the optical system.

A focus motor 233 drives the focus lens 230 so that it
moves back and forth along the optical axis AX, under control
by the lens controller 240. Consequently, the focal state of the
subject image formed on the CMOS 1mage sensor 110 by the
optical system can be changed. The focus motor 233 can drive
the focus lens 230 independently from the drive of the zoom
lens 210. More specifically, the focus motor 233 drives the
focus lens 230 in the optical axis AX direction using the
second lens group 1.2 as a reference. In other words, the focus
motor 233 1s able to change the relative distance between the
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second lens group L2 and the focus lens 230 1n the optical axis
AX direction. The focus lens 230 and the focus motor 233
move 1n the optical axis AX direction along with the second
lens group L2. Therefore, when the second lens group L2
moves 1n the optical axis AX direction because of zoom
operation, the focus lens 230 and the focus motor 233 also
move 1n the optical axis AX direction. Also, the focus motor
233 can drnive the focus lens 230 in the optical axis AX
direction using the second lens group 1.2 as a reference even
in a state 1n which the second lens group L2 is stopped 1n the
optical axis AX direction. The focus motor 233 can be a DC
motor, a stepping motor, a servo motor, an ultrasonic motor,
or the like.

A relative position detector 231 and an absolute position
detector 232 are encoders that produce signals indicating the
drive state of the focus lens 230. The relative position detector
231 has a magnetic scale and a magnetic sensor, and detects
magnetic changes and outputs signals corresponding to mag-
netic changes. An example of a magnetic sensor 1s an MR
sensor. The absolute position detector 232 1s a home detector
that detects the home position of the focus lens 230 with
respect to the second lens group L2. The absolute position
detector 232 1s a photosensor, for example. The lens control-
ler 240 recognizes that the focus lens 230 1s at its home point
from a signal from the absolute position detector 232. At this
point the lens controller 240 resets the value of a counter 243
that 1s provided internally. This counter 243 counts the
extreme values of magnetic changes by using signals output-
ted from the relative position detector 231. Consequently, the
lens controller 240 1s able to ascertain the position of the focus
lens 230 1n the optical axis AX direction with respect to the
second lens group L2 by detecting the relative position from
the home position, which 1s an absolute position. Also, as
mentioned above, the lens controller 240 1s able to ascertain
the position of the second lens group 1.2 1n the optical axis AX
direction within the lens unit 200. Therefore, the lens control-
ler 240 1s able to ascertain the position of the focus lens 230 1n
the optical axis AX direction within the lens unit 200.

The aperture unit 260 1s a light quantity adjusting member
that adjust the quantity of light transmitted by the optical
system. The aperture unit 260 has aperture vanes that can
block part of the light rays transmitted by the optical system,
and an aperture driver that adjusts the quantity of light by
driving the aperture vanes and varying the amount of block-
age thereof. The camera controller 140 controls the operation
of the aperture unit 260 on the basis of the quantity of light
received by the CMOS image sensor 110, whether still picture
or moving picture photography is to be performed, whether or
not there 1s an operation to which an aperture value 1s prefer-
entially set, and so forth.

The lens controller 240 controls the various components of
the lens unit 200, such as the OIS-use IC 223 and the focus
motor 233, on the basis of control signals from the camera
controller 140. The lens controller 240 also recetves signals
from the detector 212, the OIS-use IC 223, the relative posi-
tion detector 231, the absolute position detector 232, and so
forth, and sends these to the camera controller 140. The lens
controller 240 communicates with the camera controller 140
via the lens mount 250 and the body mount 150. The lens
controller 240 uses a DRAM 241 as a working memory
during controlling. Also, a flash memory 242 stores programs
and parameters used in control by the lens controller 240.

1-4: External Flash

FIG. 6 1s a block diagram of the digital camera 1 when an
external flash 300 (an example of a flash device) 1s mounted.
The external tlash 300 comprises the external main light
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source 301, an external auxiliary light source 302, a flash
controller 303, a hot shoe mount 304, and a power supply 305.

The hot shoe mount 304 1s mounted to the hot shoe 161 of
the camera body 100. The hot shoe mount 304 has a data
signal terminal 362, an XSW signal terminal 363, and an
external flash detection terminal 364. The terminals 362, 363,
and 364 are 1n contact with the data signal terminal 162, the
XSW signal terminal 163, and the external flash detection
terminal 164 of the camera body 100, respectively. The data
signal terminal 362 and the XSW signal terminal 363 are
connected to the flash controller 303. The external flash detec-
tion terminal 364 1s connected to an electrical ground.

The flash controller 303 controls the various components
of the external flash 300, such as the external main light
source 301 and the external auxiliary light source 302. The
external main light source 301 emits a white flash under the
control ofthe flash controller 303. The external auxiliary light
source 302 emits visible light including red light under the
control of the flash controller 303. In this embodiment, the
light 1s emitted 1n which the wavelength of the peak intensity
of the spectral characteristics 1s 612 nm. The power supply
305 supplies power to the various components of the external
tflash 300.

When the external tlash 300 1s mounted to the camera body
100, the external flash detection terminal 164 and the external
flash detection terminal 364 are electrically connected. An
external flash detector 144 of the camera controller 140
detects 11 the voltage of the external tlash detection terminal
164 1s at ground level, and thereby decides whether or not the
external flash 300 1s mounted to the hot shoe 161.

FI1G. 7 1s a block diagram of the digital camera 1 when an
external flash 400 (an example of a flash device) of a com-
parative example 1s mounted. With this external flash 400, the
light emitted by an external auxiliary light source 402 is
usually near infrared light. This 1s because light with a long,
wavelength such as near infrared light 1s less susceptible to
attenuation and tends to travel farther, and because light with
a long wavelength such as near inirared light 1s more readily
detected by the phase difference detection units commonly
used with single lens reflex cameras. Another reason for using,
near infrared light 1s that humans do not perceive 1t to be
bright. The term “near infrared light” refers to light whose
wavelength 1s at least about 700 nm, for example, and more
specifically refers to light 1n which the wavelength of the peak
energy intensity of the spectral characteristics 1s atleast about
700 nm. The term “spectral characteristics” refers to the
energy intensity distribution seen for each wavelength had by
the emitted light. These spectral characteristics are also called
the emission spectrum.

The external auxiliary light source 302 of the external flash
300 1s characterized 1n that 1t emits light of a shorter wave-
length than the light emitted by the external auxiliary light
source 402 of the external flash 400 1n a comparative
example.

1-5: Camera Controller

As discussed above, the camera controller 140 has various
functions. For example, as shown 1n FIG. 3, 1t has the external
flash detector 144, an external flash decision part 145 (an
example of a flash device decision part), an auxiliary light
decision part 146 (and example of an auxiliary light decision
part), and a light emission controller 147.

The external tlash detector 144 decides whether or not an
external tlash 1s mounted to the hot shoe 161. More specifi-
cally, the external tlash detector 144 decides whether or not
the external flash 300 1s mounted to the hot shoe 161 by
detecting the voltage of the external tlash detection terminal
164. If the voltage of the external flash detection terminal 164
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1s at ground level, the external flash detector 144 decides that
an external flash 1s mounted to the hot shoe 161, and if the
voltage of the external flash detection terminal 164 1s higher
than ground level, 1t 1s decided that an external flash has not
been mounted to the hot shoe 161.

The external flash decision part 145 decides whether or not

the external flash mounted to the hot shoe 161 1s compatible
with video autofocusing. More specifically, a flash controller
1s installed 1n the external flash, and video autofocusing infor-
mation indicating whether or not an external flash 1s compat-
ible with video autofocusing (an example of specification
identification information) 1s stored at a specific address of
the flash controller. The external flash decision part 145
acquires video autofocusing information from the flash con-
troller, and decides whether or not the external flash 1s com-
patible with video autofocusing on the basis of the acquired
video autofocusing information.
More precisely, 1 an external flash 1s compatible with
video autofocusing, the wvideo autofocusing information
includes data indicating “video autofocusing compatible,”
and 1f the external flash 1s not compatible with video autofo-
cusing, the video autolocusing information includes data
indicating “video autofocusing incompatible.” If the external
flash has an external main light source and an external auxil-
1ary light source, and the video autofocusing information 1s
video autofocusing compatible, that means that the external
auxiliary light source 1s compatible with video autofocusing,
and 11 the video autofocusing information 1s video autofocus-
ing incompatible, that means that the external auxiliary light
source 15 not compatible with video autofocusing. In this
embodiment, since the camera body 100 has the optical filter
114, when the external auxiliary light source emits red light,
the external auxiliary light source 1s compatible with video
autofocusing, and when the external auxiliary light source
emits inirared light or near infrared light, the external auxil-
1ary light source 1s compatible with video autofocusing.

If video autofocusing information itself 1s not stored at a
specific address of the flash controller, the external flash
decision part 145 cannot acquire video autofocusing infor-
mation from the tlash controller. In this case, 1t 1s possible that
the external flash 1s not compatible with video autofocusing,
and the external flash decision part 145 decides that the exter-
nal flash 1s not compatible with video autofocusing.

The auxiliary light decision part 146 decides whether or
not to use auxiliary light on the basis of the selected emission
mode. The emission mode 1s selected by using a menu dis-
played on the camera monitor 120, for example. Possible
emission modes include a mode 1n which auxiliary light 1s
forcibly used (forced emission mode), a mode 1n which the
use ol auxihary light 1s prohibited (emission prohibited
mode), and a mode 1 which the use of auxiliary light 1s
automatically selected (automatic emission mode). The aux-
iliary light decision part 146 decides to use auxiliary light 1f
the forced emission mode 1s selected, and decides not to use
auxiliary light it the emission prohibited mode 1s selected.
Furthermore, 1f the automatic emission mode 1s selected, 1t 1s
decided to use auxiliary light 1f the brightness of an 1image
reproduced by 1mage data outputted from the CMOS 1mage
sensor 110 1s lower than a specific reference brightness. The
system may also be such that 1t 1s decided not to use auxiliary
light if the camera 1s too far from the subject.

The light emission controller 147 controls the internal
main light source 191, the internal auxiliary light source 192,
or an external flash mounted to the hot shoe 161, according to
the emission mode that 1s set. More specifically, if the emis-
s1on mode 1s set to forced emission mode, the light emission
controller 147 causes the internal main light source 191, the
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internal auxiliary light source 192, or the external flash to
emit light during photography. If the emission mode 1s set to

automatic emission mode and the brightness of the 1image 1s
low, 1t causes the internal main light source 191, the internal
auxiliary light source 192, or the external flash to emait light
during photography.

If 1t 1s decided by the external flash detector 144 that an
external tlash 1s mounted to the hot shoe 161, the light emis-
sion controller 147 uses the external flash preferentially on
the basis of this decision result.

The light emission controller 147 controls the external
flash so that the external main light source o the external flash
emits light intermittently during video autofocusing on the
basis of the decision result of the auxiliary light decision part
146 and the external flash decision part 145. More speciii-
cally, when the auxiliary light decision part 146 decides that
auxiliary light 1s to be used, and the external flash decision
part 145 decides that the external flash 1s not compatible with
video autofocusing, the light emission controller 147 controls
the external tlash so that the external main light source emits
light intermattently. This control of intermittent light emission
will be discussed below.

The auxiliary light decision part 146 1s an example of a first
decision result, and the decision result of the external flash
detector 144 1s an example of a second decision result.

2. Autofocus

2-1: Video Autolocusing

The camera body 100, unlike a single lens reflex camera,
does not have a mirror box device, nor does 1t have a phase
difference detection unit that receives light guided by a mirror
box device and performs phase difference autofocusing. The
camera body 100 performs autofocusing on the basis of
image data obtained by the CMOS image sensor 110. More
specifically, the position of the focus lens 230 1s changed to
output sequential image data from the CMOS 1mage sensor
110, and a contrast evaluation value 1s calculated on the basis
of each piece of image data. The focal state can be adjusted by
moving the focus lens 230 to the position of the focus lens 230
corresponding to the greatest evaluation value calculated.
Autofocusing such as this 1s defined as video autofocusing.

With the above-mentioned video autofocusing, if the sub-
ject 1s dark, the contrast will be low 1n an 1mage reproduced
from the acquired 1mage data, and 1t will be difficult to obtain
an evaluation value with which video autofocusing precision
can be ensured.

In view of this, 1f the subject 1s dark on the basis of 1image
data, it 1s possible to shine light on the subject by having the
internal auxiliary light source 192 emat light. FIG. 8 1s a graph
of the spectral characteristics of auxiliary light and the spec-
tral transmissivity of the optical filter 114. The internal aux-
iliary light source 192 emaits light that 1s not cut out by the
optical filter 114. More specifically, the optical filter 114 cuts
out light whose wavelength 1s longer than that of red light
(mainly near infrared light), but the internal auxiliary light
source 192 emits red light that 1s not readily cut out by the
optical filter 114. Therefore, any light that 1s shined by the
internal auxiliary light source 192 on the subject and reflected
by the subject 1s transmitted through the optical filter 114 and
reaches the CMOS 1mage sensor 110.

2-2: When an External Flash 1s Mounted

The internal main light source 191 and the internal auxil-
1ary light source 192 emit less light when made smaller 1n
s1ze. Accordingly, if the subject 1s so distant from the photog-
raphy site that the light of the mternal main light source 191
or the internal auxiliary light source 192 will not reach the
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subject, or 1f the subject cannot be illuminated brightly
enough, an externally attached flash device such as the exter-
nal flash 300 1s used. With an externally attached flash device,
the camera body 100 does not become any bulkier, a large
light source with a large quantity of light can be used, and a
suificient quantity of light can be ensured.

The external auxiliary light source 302, which emaits light
that 1s notreadily cut out by the optical filter 114, 1s employed
for the external flash 300 corresponding to the camera body
100. More specifically, the external auxiliary light source 302
emits red light that 1s not readily cut out by the optical filter
114. Accordingly, even if the external auxiliary light source
302 1s used during autofocusing, for example, the evaluation
value can still be calculated accurately, and autofocusing
precision can be ensured. Therefore, 1f an external flash 300
corresponding to video autofocusing 1s mounted to the cam-
era body 100, and 1t 1s decided that auxiliary light 1s necessary
to acquire an evaluation value, then the camera controller 140
controls the external flash 300 so that the external auxiliary
light source 302 emits light during video autofocusing.

With the external flash 400 1n a comparative example,
however, the light emitted by the external auxiliary light
source 402 1s near infrared light. Accordingly, when the exter-
nal auxiliary light source 402 1s used, light incident on the
lens unit 200 from a subject illuminated by the external aux-
liary light source 402 1s cut out by the optical filter 114, and
not enough light reaches the CMOS 1mage sensor 110. Thus,
if video autofocusing i1s performed using the external flash
400, there 1s the risk of diminished autofocusing precision.
That 1s, unlike with the external flash 300, the external flash
400 can be considered to be a flash device that 1s not compat-
ible with video autofocusing.

In view of this, with the camera body 100 1n this embodi-
ment, if a external flash 400 that 1s not compatible with video
autofocusing 1s mounted, the external auxiliary light source
402 1s not used, and video autofocusing 1s performed using
the external main light source 301 instead. FIG. 9 1s a flow-
chart related to the use of auxiliary light during video auto-
focusing.

When the release button 131 1s pressed to start video auto-
focusing (step S01), the camera controller 140 decides
whether or not to use auxiliary light (step S02). More specifi-
cally, whether or not to use auxiliary light 1s decided by the
auxiliary light decision part 146. For example, the auxihary
light decision part 146 decides to use auxiliary light if a mode
in which the flash 1s used forcibly (forced emission mode) 1s
set, and decides not to use auxiliary light if a mode 1n which
the use of a flash 1s prohibited (emission prohibited mode) 1s
set. If a mode 1n which the use of a flash 1s automatically
selected (automatic emission mode) 1s set, then 11 the bright-
ness of an 1mage reproduced by image data outputted from the
CMOS mmage sensor 110 1s less than a specific reference
brightness, the auxiliary light decision part 146 decides to use
auxiliary light. It may also decide not to use auxiliary light 1f
the subject 1s too far away. It the auxiliary light decision part
146 has decided not to use auxihary light (No 1n step S02),
video autofocusing 1s performed without the use of auxiliary
light (step S03). More specifically, the control of the light
source by the light emission controller 147 1s not performed in
video autofocusing 1n this situation.

On the other hand, i1 the auxiliary light decision part 146
decides to use auxiliary light (Yes 1in step S02), the camera
controller 140 decides whether or not an external flash 1s
mounted to the hot shoe 161 of the camera body 100 (step
S04). More specifically, 1t 1s decided by the external flash
detector 144 whether or not an external flash 1s mounted to the
hot shoe 161. If the external flash detector 144 decides that no
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external flash 1s mounted (No 1n step S04), the light emission
controller 147 causes the internal auxiliary light source 192 to
emit light, and the camera controller 140 performs video
autofocusing 1n a state in which light 1s shined on the subject
(step S05). Here, since the evaluation value 1s calculated in a
state 1n which light from the mternal auxiliary light source
192 is shined on the subject, the focus of the light from the
internal auxiliary light source 192 (hereinafter also referred to
as internal auxiliary light) 1s located on the 1imaging face of
the CMOS 1mage sensor 110 at the position of the focus lens
230 with the greatest evaluation value.

However, since no internal auxiliary light 1s used 1n actu-
ally acquiring image data, the wavelength of the light when
video autofocusing 1s performed 1s different from the wave-
length of light during actual photography. Since the focal
position varies with the wavelength of light, the focal position
of the internal auxiliary light 1s different from the focal posi-
tion of light during photography.

Therefore, 1t 1s necessary to correct so that the focal point

of light during photography 1s located on the imaging face of
the CMOS 1mage sensor 110. This will be described 1n detail

through reference to FIGS. 10A and 10B. FIG. 10A 1s a
concept diagram of focal position correction when auxiliary
light 1s used. FIG. 10A 1s a concept diagram of focal position
correction 1n the case of internal auxiliary light or 1n the case
of video autofocusing compatible external auxiliary light.

As shown 1n FIG. 10A, with the lens unit 200, reference
light of a specific wavelength 1s decided as the light used
during photography, and the amount of deviation 1n the focal
position of the reference light and the focal position of the
internal auxiliary light corresponding to the position of the
focus lens 230 and the position of the zoom lens 210, respec-
tively, 1s calculated or measured as a design value. The lens
unit 200 stores an amount X1 (hereinatfter also referred to as
the first correction amount) that the focus lens 230 1s moved
in order to correct the deviation 1n the focal position of the
internal auxiliary light and the focal position of the reference
light, according to the position of the zoom lens 210 and the
position of the focus lens 230, respectively. Put another way,
the first correction amount X1 1s information indicating how
much the focus lens 230 has to be moved from a state 1n which
the mternal auxiliary light 1s focused on the CMOS 1mage
sensor 110 for the reference light to be focused on the CMOS
image sensor 110. A correction part 148 of the camera con-
troller 140 acquires from the lens controller 240 of the lens
unit 200 data related to the relation between the first correc-
tion amount X1 and the position of the zoom lens and the
position of the focus lens 230 when the lens unit 200 1s
mounted or when the power 1s turned on, for example. When
the internal auxiliary light 1s shined on the subject and video
autofocusing 1s performed (step S03), the focus lens 230 1s
moved from 1ts position at which the evaluation value was
greatest, by the first correction amount X1 corresponding to
the position of the focus lens 230 and the position of the zoom
lens. Consequently, the reference light 1s focused on the
CMOS mmage sensor 110. The reference light 1s light that has
a wavelength with high spectral characteristics, such as sun-
light or tluorescent light. For example, green light may be
used as the reference light.

Returming to FIG. 9, if the external flash detector 144
decides that an external flash 1s mounted (Yes 1n step S04), the
external flash decision part 145 decides whether or not the
external flash 1s compatible with video autofocusing (step
S06). More specifically, video autofocusing information 1s
stored ahead of time 1n the flash controller 303, for example,
and the external flash decision part 1435 requests this infor-
mation from the tlash controller 303. The external flash deci-
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sion part 145 decides that the mounted external flash 1s com-
patible with wvideo autofocusing 1t the recewved video
autofocusing information indicates video autofocusing com-
patibility (Yes 1n step S06), and decides that the mounted
external flash 1s not compatible with video autofocusing 1f the
video autofocusing information indicates video autofocusing
incompatibility or 1f the external flash decision part 143 could
not acquire video autofocusing information (No 1n step S06).
The video autofocusing information 1s set to video autofo-
cusing incompatible 1f the light of the external auxiliary light
source 1s near inirared light, and 1s set to video autofocusing,
compatible if the light of the external auxiliary light source 1s
visible light that includes red light. That 1s, the video autoio-
cusing information can also be called light source 1dentifica-
tion information for deciding whether or not the external tlash
has an external auxiliary light source that emits near iirared
light. It can be decided that the external flash has an external
auxiliary light source that emits near infrared light if the video
autofocusing information 1s video autofocusing incompat-
ible, and 1t can be decided that the external flash does not have
an external auxiliary light source that emits near infrared light
if the video autofocusing imnformation 1s video autofocusing
incompatible.

If 1t 1s decided that the external flash 1s compatible with
video autofocusing (Yes in step S06), such as when the exter-
nal flash 300 1s mounted, the camera controller 140 1ssues a
command to the flash controller 303 so that the external
auxiliary light source 302 emits light, and the tlash controller
303 causes the external auxiliary light source 302 to emait light
on the basis of this command. Video autofocusing 1s per-
formed 1n a state 1n which light 1s shined on the subject (step
S07). Here, just as with video autofocusing internal auxiliary
light (step S05), the first correction amount X1 1s used to
correct any deviation that occurs between the focal position of
the light of the external auxiliary light source 302 and the
focal position of the reference light.

I11t 1s decided that the external tlash 1s not compatible with
video autofocusing (No 1n step S06), such as when the exter-
nal tlash 400 1s mounted to the hot shoe 161, then the light
emission controller 147 causes the external main light source
301 to emit light intermittently via the flash controller 303,
and video autofocusing 1s performed 1n a state 1n which light
1s shined intermittently on the subject (step S08). More spe-
cifically, the mtermittent emission by the external main light
source 301 1s synchronized with the acquisition of image data
for calculating the evaluation value, and continues during the
exposure period for acquiring 1mage data.

A specific example of the intermittent emission by the
external main light source 301 (step S08) will be described 1n
detail through reference to FIG. 11. FIG. 11 1s a timing chart
of the mtermittent emission of the external main light source
301 during video autofocusing.

The camera controller 140 generates video synchroniza-
tion signals at a specific period, such as 30 Hz or 60 Hz. The
timing generator 112 controls the operation of the CMOS
image sensor 110 1n synchronization with the video synchro-
nization signals. The CMOS image sensor 110 performs
charge accumulation by exposure and the reading of the
charge 1n synchronization with the video synchronization
signals. More specifically, charge accumulation and charge
reading 1s performed from the line above the CMOS 1mage
sensor 110. The timing at which the charges are read, that 1s,
the timing at which the accumulation of charges 1s begun, 1s
staggered from the line above.

When an evaluation value i1s calculated on the basis of
image data for a partial region (autofocusing region) of the
CMOS mmage sensor 110, the camera controller 140 extracts
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the lines 1n which the autofocusing region 1s included, and
sets the light emission duration and the emission commence-

ment time of the external main light source 301 so that the
light of the external main light source 301 will hit these lines
for the same length of time. The emission commencement
time 1s, for example, the charge accumulation commence-
ment time for the line at which the accumulation of charge 1s
the latest of all the extracted lines. The emission duration 1s,
for example, the period from the charge accumulation com-
mencement time until the charge accumulation end time
(charge reading commencement time) for the line at which
the accumulation of charge ends earliest of all the extracted
lines. The camera controller 140 sends the XSW signal,
which expresses the emission commencement time with a
pulse signal, to the flash controller 303 via the XSW signal
terminal 163 and the XSW signal terminal 363. Information
related to the emission duration 1s sent to the flash controller
303 via the data signal terminal 162 and the data signal
terminal 362 prior to the start of video autofocusing.

The flash controller 303 sets the upper limit value Ns of a
timer on the basis of mnformation related to the emission
duration prior to the start of video autofocusing. When an
XSW signal 1s then recetved, the external main light source
301 begins emitting light, and the counting of the timer 1s
started. Once the timer reaches the upper limit value Ns, the
emission of light from the external main light source 301 1s
ended, and the timer 1s reset. In this way the external main
light source 301 emits light intermaittently.

After image data 1s acquired for the autofocusing region,
the camera controller 140 calculates an evaluation value on
the basis of this data. An adequate evaluation value can be
acquired by having the external main light source 301 emut
light for the exposure duration of the autofocusing region (the
charge accumulation duration).

Once video autofocusing is finished, the camera controller
140 sends information indicating the end of intermittent
emission to the flash controller 303 via the data signal termi-
nal 162 and the data signal terminal 362. The flash controller
303 ends the mtermittent emission control mode.

If 1t 1s decided 1n step S04 that an external flash 1s mounted,
then the camera controller 140 causes the external main light
source 301 to emit light via the flash controller 303 when still
picture photography 1s performed after video autofocusing.
The camera controller 140 may also control the external main
light source 301 so as to prohibit light emission.

3: Aspects

As described above, with this camera body 100, if it 1s
decided to use auxiliary light, and 1t 1s decided that the exter-
nal auxiliary light source of the external flash 1s not compat-
ible with video autofocusing, the CMOS 1mage sensor 110
and the external flash are controlled so that image data 1s
acquired while the external main light source of the external
flash emits light intermittently. Accordingly, even if an exter-
nal flash that 1s not compatible with video autofocusing (such
as the external flash 400) 1s mounted, video autofocusing can
still be performed by using the external main light source, and
there will be no decrease in video autofocusing precision with
an external flash that 1s not compatible with video autofocus-
ing.

Also, 1 an external flash that 1s compatible with video
autolocusing (such as the external flash 300) 1s mounted to the
camera body 100, video autofocusing can be performed by
using the external auxiliary light source.

In other words, with this camera body 100, it 1s possible to
ensure 1iterchangeability with various external flashes.
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Also, 1 1t 1s decided to use auxiliary light, and it 1s decided
that the external auxiliary light source of the external flash 1s

not compatible with video autofocusing, the external flash 1s
controlled so that the external main light source emits light
intermittently 1n synchronization with the charge accumula-
tion duration of the CMOS 1mage sensor 110. Accordingly,
the precision of the evaluation value can be increased, and
video autofocusing precision can be improved.

Furthermore, the camera controller 140 acquires video
autofocusing information related to whether or not the exter-
nal auxiliary light source 1s compatible with video autofocus-
ing from the external flash mounted to the hot shoe 161, and
decides whether or not the external auxiliary light source 1s
compatible with video autofocusing on the basis of video
autofocusing information.

More precisely, the camera controller 140 decides that the
external auxiliary light source 1s compatible with video auto-
focusing 11 the video autofocusing information 1s video auto-
focusing compatible, and decides that the external auxiliary
light source 1s not compatible with video autofocusing 1f the
video autofocusing information 1s video autofocusing incom-
patible. Also, taking into account the fact that an external tlash
that 1s not compatible with video autofocusing 1s very likely
not to have video autofocusing information, the camera con-
troller 140 decides that the external auxiliary light source 1s
not compatible with video autofocusing if video autofocusing
information cannot be acquired from the external flash.

With the above configuration, whether or not an external
flash 1s compatible with video autofocusing can be accurately
decided. Also, even 1f an external flash for which video auto-
focusing compatibility was not originally taken into account
1s mounted, the precision of video autofocusing can be
ensured for the camera body 100 1n a photography situation
that requires auxiliary light.

Second Embodiment

The following description will focus on differences from
the camera body 100 in the first embodiment, and portions
that are shared with the first embodiment will not be described
again. Also, components that have substantially the same
function as 1n the first embodiment will be numbered the
same. The camera body 100 according to the second embodi-
ment differs from the camera body 100 of the first embodi-
ment 1n 1ts operation when an external flash that 1s not com-
patible with video autofocusing 1s mounted. The rest of the
configuration 1s the same as that 1n the first embodiment.

FIG. 12 1s a flowchart related to the use of auxiliary light
during video autofocusing in a second embodiment. The
operation from step S01 to step S07 1s the same as 1n the first
embodiment.

As shown 1n FIG. 12, 1t it 1s decided that the external flash
1s not compatible with video autofocusing (No 1n step S06),
such as when the external flash 400 1s mounted to the hot shoe
161, the camera controller 140 causes the external auxiliary
light source 402 to emit light via the flash controller 303, and
video autofocusing 1s performed 1n a state 1n which light from
the external auxiliary light source 402 1s shined on the subject
(step S09). The light from the external auxiliary light source
402 1s very likely to be near infrared light, so most of the light
from the subject 1s cut out by the optical filter 114. And since
very little light 1s transmitted by the optical filter 114, the
image reproduced from 1mage data acquired by the CMOS
image sensor 110 1s not bright.

In view of this, the CMOS image sensor 110 emphasizes
the signal from pixels where a red color filter 1s disposed
during video autofocusing more than during still picture pho-
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tography. More specifically, the ratio of the amplification
factor of signals outputted from pixels where a red color filter
1s disposed (heremnafter also referred to as the red amplifica-
tion factor) to the amplification factor of signals outputted
from pixels where a blue color filter 1s disposed (hereinafter
also referred to as the blue amplification factor) during video
autofocusing 1s increased over the ratio of the red amplifica-
tion factor to the blue amplification factor during still picture
photography. Also, the ratio of the amplification factor of the
red amplification factor to the amplification factor of signals
outputted from pixels where a green color filter 1s disposed
(hereinatter also referred to as the green amplification factor)
during video autofocusing 1s increased over the ratio of the
red amplification factor to the green amplification factor dur-
ing still picture photography. Increasing the red amplification
factor while suppressing the generation ol noise in 1mage data
by suppressing the blue and green amplification factors
increases the precision of the evaluation value based on image
data for the subject produced using the light from the external
auxiliary light source 402. Another method 1s to produce
image data and calculate an evaluation value by using only
signals from pixels where ared color filter 1s disposed, and not
using signals from pixels where color filters of the other
colors (blue and green) are disposed.

At the position of the focus lens 230 where the evaluation
value 1s greatest, the light from the external auxiliary light
source 402, which has a high probability of being near inira-
red light, 1s focused on the CMOS 1mage sensor 110. Accord-
ingly, correction 1s necessary so that the focal point of the
light during photography will be located on the imaging face
of the CMOS 1mage sensor 110. This will be described 1n
detail through reference to FIG. 10B. FIG. 10B 1s a concept
diagram of focal position correction 1n the case of external
auxiliary light that 1s video autofocusing incompatible.

The lens unit 200 also stores a second correction amount
X2 1 addition to the first correction amount X1. The amount
of deviation 1n the focal position of the reference light and
near infrared light corresponding to the position of the focus
lens 230 and the position of the zoom lens, respectively, 1s
calculated or measured as a design value. The lens unit 200
stores an amount X2 (heremafter also referred to as the sec-
ond correction amount) that the focus lens 230 1s moved 1n
order to correct the deviation 1n the focal positions of the near
inirared light and the reference light, according to the position
of the zoom lens 210 and the position of the focus lens 230,
respectively. Put another way, the second correction amount
X2 1s information indicating how much the focus lens 230 has
to be moved from a state in which the near infrared light 1s
focused on the CMOS 1mage sensor 110 for the reference
light to be focused on the CMOS image sensor 110. The
camera controller 140 acquires from the lens controller 240 of
the lens unit 200 data related to the relation between the
second correction amount X2 and the position of the zoom
lens and the position of the focus lens 230 when the power 1s
turned on. When the near infrared light from the external
auxiliary light source 402 of the external flash 400, which 1s
video autofocusing incompatible, 1s shined on the subject and
video autofocusing 1s performed (step S09), the focus lens
230 1s moved from 1ts position at which the evaluation value
was greatest, by the second correction amount X2 corre-
sponding to the position of the focus lens 230 and the position
of the zoom lens. Consequently, the reference light 1s focused
on the CMOS 1mage sensor 110.

With this embodiment, 1t 1s possible to perform video auto-
focusing by mounting the external flash 400, which 1s not
compatible with video autofocusing, to the camera body 100.
Therefore, 1t 1s possible to provide an autofocusing-compat-
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ible interchangeable lens type of digital camera that has inter-
changeability with external flashes.

Third Embodiment

The following description will focus on differences from
the camera body 100 1n the first embodiment, and portions
that are shared with the first embodiment will not be described
again. Also, components that have substantially the same
function as 1n the first embodiment will be numbered the
same. The camera body 100 according to the third embodi-
ment differs from the camera body 100 of the first embodi-
ment 1n 1ts operation when an external tlash that 1s not com-
patible with video autofocusing 1s mounted. The rest of the
configuration 1s the same as that 1n the first embodiment.

FIG. 13 1s a flowchart related to the use of auxiliary light
during video autofocusing in a third embodiment. The opera-
tion from step SO01 to step SO07 1s the same as 1n the first
embodiment.

As shown 1n FIG. 13, 111t 1s decided to use auxiliary light,
and the external flash decision part 145 decides that the exter-
nal flash 1s not compatible with video autofocusing (No in
step S06), the light emission controller 147 causes the internal
main light source 191 to emit light during video autofocusing,
and the camera controller 140 performs video autofocusing in
a state 1n which light 1s shined intermittently on the subject
(step S10). More specifically, the intermittent emission of the
internal main light source 191 is performed instead of the
intermittent emission of the external main light source 301 1n
step S08 1n the first embodiment, and the rest of the operation
1s the same as in step S08 in the first embodiment. The
intermittent emission of the internal main light source 191 1s
synchronized with the charge accumulation period of the
CMOS 1mage sensor 110.

Here again, 1t 1s possible to perform video autofocusing by
mounting an external flash that 1s not compatible with video
autofocusing to the camera body 100. Therefore, 1t 1s possible
to provide a camera body 100 with which interchangeability
with various external flashes can be ensured.

Fourth Embodiment

The following description will focus on differences from
the camera body 100 1n the first embodiment, and portions
that are shared with the first embodiment will not be described
again. Also, components that have substantially the same
function as in the first embodiment will be numbered the
same. The camera body 100 according to the fourth embodi-
ment differs from the camera body 100 of the first embodi-
ment 1n 1ts operation when an external flash that 1s not com-
patible with video autofocusing 1s mounted. The rest of the
configuration 1s the same as that in the first embodiment.

FIG. 14 1s a flowchart related to the use of auxiliary light
during video autofocusing in a fourth embodiment. The
operation from step S01 to step S07 1s the same as 1n the first
embodiment.

As shown 1n FIG. 14, if 1t 1s decided to use auxihiary light,
and 1t 1s decided that the external flash 1s not compatible with
video autofocusing (that 1s, that the external flash mounted to
the hot shoe 161 has an external auxiliary light source that
emits near inifrared light) (No 1n step S06), the camera con-
troller 140 controls the internal auxiliary light source so that
the internal auxiliary light source 192 emits light intermait-
tently during video autofocusing, and video autofocusing 1s
performed 1n a state 1n which light 1s shined on the subject
(step S11). More specifically, the same operation as 1n step
S05 of the first embodiment 1s performed.




US 8,810,717 B2

21

Here again, 1t 1s possible to perform video autofocusing by
mounting an external tlash that 1s not compatible with video
autolocusing to the camera body 100. Therefore, 1t 1s possible
to provide a camera body 100 with which interchangeability
with various external flashes can be ensured.

In this embodiment, the internal auxiliary light source 192

1s preferably a light source that emits a relatively large amount
of light.

Fitth Embodiment

The following description will focus on differences from
the camera body 100 1n the first embodiment, and portions
that are shared with the first embodiment will not be described
again. Also, components that have substantially the same
function as in the first embodiment will be numbered the
same. The camera body 100 according to the fifth embodi-
ment differs from the camera body 100 of the first embodi-
ment 1n 1ts operation when an external flash that 1s not com-
patible with video autofocusing 1s mounted. The rest of the
configuration 1s the same as that 1n the first embodiment.

FIG. 15 1s a flowchart related to the use of auxihiary light
during video autofocusing in a fourth embodiment. The
operation from step S01 to step S07 1s the same as 1n the first
embodiment.

As shown 1n FIG. 15, 1f 1t 1s decided that the external flash
1s not compatible with video autofocusing (No 1n step S06),
such as when the external flash 400 1s mounted, the camera
controller 140 causes the internal main light source 191 (an
example of a light source) to emit light continuously (rather
than intermittently), and video autofocusing is performed in a
state 1n which light 1s shined on the subject (step S12).

In this embodiment, the internal main light source 191 can
emit not only a flash, but also continuously. The internal main
light source 191 also functions as a video light that continu-
ously shines light on the subject during video photography,
for example.

With this embodiment, it 1s possible to perform video auto-
focusing by mounting an external flash 400 that 1s not com-
patible with video autofocusing to the camera body 100.
Therefore, it 1s possible to provide a camera body 100 with
which iterchangeability with various external flashes can be
ensured.

In this embodiment, the internal auxiliary light source 192
preferably emits a large amount of light.

Other Embodiments

The technology disclosed herein 1s not limited to or by the
above embodiments, and the following embodiments are also
possible as embodiments of this technology.

(A)

In the above embodiments, both the mternal main light
source 191 and the internal auxiliary light source 192 were
provided, but one or both of these may be eliminated.

(B)

In step S06 above, whether or not the external flash 1s
compatible with video autofocusing 1s decided on the basis of
video autofocusing information (or, whether or not the exter-
nal flash has an external auxiliary light source that emits near
inirared light 1s decided on the basis of light source i1dentifi-
cation information), but rather than using special information
such as video autofocusing information, whether or not the
external flash 1s compatible with video autofocusing may be
decided using standard information. More specifically, 1t 1s
possible to decide whether or not an external flash 1s compat-
ible with video autofocusing on the basis of product identifi-
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cation information such as a stock number or model number
that allows the external flash to be 1dentified.

For example, product 1dentification information such as a
stock number or model number 1s stored 1n the flash controller
of an external flash, and the camera controller 140 acquires
the product identification information from the external flash
mounted to the hot shoe 161 and decides whether or not the
external auxiliary light source 1s compatible with video auto-
focusing on the basis of this product 1dentification informa-
tion.

In this case, the camera controller 140 stores a product list
including product identification information about external
flashes that have an external auxiliary light source that is
compatible with video autofocusing, and if the product 1den-
tification 1information acquired from the external tlash
mounted to the hot shoe 161 1s included 1n the product list, 1t
1s decided that the external auxiliary light source of the exter-
nal flash mounted to the hot shoe 161 1s compatible with video
autofocusing, but 1f the product i1dentification information
acquired from the external flash mounted to the hot shoe 161
1s not included in the product list, it 1s decided that the external
auxiliary light source of the external flash mounted to the hot
shoe 161 1s not compatible with video autofocusing.

Conversely, 1t 15 also possible to store a product list includ-
ing product identification information about external flashes
that have an external auxiliary light source that 1s not com-
patible with video autofocusing. More specifically, the cam-
era controller 140 decides that the external auxiliary light
source of the external flash mounted to the hot shoe 161 1s
compatible with video autofocusing i1 the product 1dentifica-
tion information acquired from the external flash mounted to
the hot shoe 161 1s notincluded 1n the product list, and decides
that the external auxiliary light source of the external flash
mounted to the hot shoe 161 1s not compatible with video
autofocusing 1 the product i1dentification nformation
acquired from the external flash mounted to the hot shoe 161
1s included 1n the product list.

By using product identification information as discussed
above, whether or not an external flash 1s compatible with
video autofocusing can be accurately decided, just as with the
embodiments given above. Here again, an external auxihary
light source 1s considered to be compatible with video auto-
focusing 11 its light 1s visible light that includes red.

One or more types of product identification information
may be 1included in the product list.

(€)

In the embodiments, both the camera monitor 120 and the

EVF 180 were provided, but the camera monitor 120 and/or
the EVF 180 may be eliminated.

(D)

In the embodiments, an example was given of a configu-
ration having the OIS lens 220, but this 1s not essential to the
present invention. Specifically, the present invention can also
be applied to a digital camera to which 1s mounted an inter-
changeable lens that does not have a shake correction func-
tion.

(E)

The electrical contacts 153 may be supported by the body
mount ring 151. For instance, the electrical contacts 153 may
be provided between the iner periphery and outer periphery
of the body mount ring 151.

(F)

In the above embodiments, the camera body 100, unlike a
single lens reflex camera, does not have a mirror box device,
nor does it have a phase difference detection unit that receives
subject light guided by a mirror box device and performs
phase difference autofocusing.
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However, the camera body 100 may have a phase ditfer-
ence detection unit that that receives subject light guided by a
mirror box device and performs phase difference autofocus-
ing. In this case, the camera body 100 retracts the mirror of the
mirror box device from the optical path, and performs video
autofocusing on the basis of image data acquired by the
CMOS mmage sensor 110. More specifically, contrast autofo-
cusing 1s performed by changing the position of the focus lens
230 and successively calculating evaluation values for con-
trast from the 1mage data obtained from the CMOS 1mage
sensor 110. Even when video autofocusing is thus performed
with a single lens reflex camera, the operation can be carried
out as i the embodiments and video autofocusing can be
performed by mounting a conventional flash device.

(G)
In steps S08, S10, and S11, the external auxiliary light
source 302 may or may not emait light.

(H)
In step S12 1n the fifth embodiment, a light source provided
to the camera body separately from the internal main light

source 191 (such as a video light (an example of an internal
light source)) may emit light.

Aspects of Embodiments

The technology described above can be expressed as fol-
lows. The technology included 1n the above embodiments 1s
not, however, limited to what 1s stated below. To obtain the
elfects discussed 1n the various aspects, configurations other
than those of the given aspects may be modified or eliminated.

Aspect 1
The camera body according to aspect 1 comprises:

a body mount that supports a removable lens unait;

an 1maging element that captures an optical 1mage of a
subject and produces 1mage data;

a hot shoe that supports a removable flash device; and

a camera controller that calculates an evaluation value on
the basis of image data from the imaging element, and per-
forms video autofocusing,

wherein the camera controller controls so that when it 1s
decided to use auxiliary light, and a flash device having an
external auxiliary light source that 1s not compatible with
video autofocusing 1s mounted, the external flash light source
ol the tlash device 1s made to emait light intermittently, and the
imaging element 1s made to acquire 1image data, and an evalu-
ation value 1s calculated on the basis of this image data.

Consequently, 1t 1s possible to provide an interchangeable
lens type of digital camera that 1s capable of video autofocus-
ing and has interchangeability with conventional flash
devices.

Aspect 2

The camera body according to aspect 2 1s the camera body
according to aspect 1,

wherein, when 1t 1s decided to use auxihary light, and a
flash device having an external auxihiary light source that 1s
not compatible with video autofocusing 1s mounted, the cam-
era controller causes the external flash light source of the flash
device to emit light intermittently in synchronization with the
charge accumulation duration of the imaging element used to
acquire the 1image data.

Consequently, video autofocusing of high precision 1s pos-
sible by using a conventional flash device even when the
subject 1s dark.

5

10

15

20

25

30

35

40

45

50

55

60

65

24

Aspect 3

The camera body according to aspect 3 comprises:

a body mount that supports a removable lens unait;

an 1maging element that captures an optical 1image of a
subject and produces 1image data;

a hot shoe that supports a removable flash device; and

a camera controller that calculates an evaluation value on
the basis of image data from the imaging element, and per-
forms video autofocusing,

wherein the camera controller controls the 1maging ele-
ment so that when 1t 1s decided to use auxiliary light, and a
flash device having an external auxiliary light source that 1s
not compatible with video autofocusing i1s mounted, the
external tlash light source of the flash device 1s made to emat
light, and 1image data 1s acquired by emphasizing signals from
pixels where a red color filter 1s disposed more than during
still picture photography.

Consequently, 1t 1s possible to provide an interchangeable
lens type of digital camera that 1s capable of video autofocus-

ing and has interchangeability with conventional flash
devices.

Aspect 4

The camera body according to aspect 4 1s the camera body
according to aspect 3,

wherein the imaging element i1s controlled so that the
image data 1s acquired by emphasizing signals from pixels
where a red color filter 1s disposed more than during still
picture photography, by controlling the 1imaging element so
that the 1image data 1s acquired by increasing the ratio of the
amplification factor of signals from pixels where a red color
filter 1s disposed to the amplification factor of signals from
pixels where a blue color filter 1s disposed during video auto-
focusing over the ratio of the amplification factor of signals
from pixels where a red color filter 1s disposed to the ampli-
fication factor of signals from pixels where a blue color filter
1s disposed during still picture photography, and/or the
increasing ratio of the amplification factor of signals from
pixels where a red color filter 1s disposed to the amplification
factor of signals from pixels where a green color filter 1s
disposed during video autofocusing over the ratio of the
amplification factor of signals from pixels where a red color
filter 1s disposed to the amplification factor of signals from
pixels where a green color filter 1s disposed during still picture
photography.

Consequently, an increase 1n 1mage data noise can be sup-
pressed while raising the precision of the evaluation value
based on 1mage data of the subject illuminated with light from
the external auxiliary light source.

Aspect 5

The camera body according to aspect 5 1s the camera body
according to aspect 3,

wherein the camera controller controls the 1maging ele-
ment so that image data 1s acquired by emphasizing signals
from pixels where a red color filter 1s disposed more than
during still picture photography, by controlling the imaging
clement so that image data 1s acquired solely on the basis of
signals from pixels where a red color filter 1s disposed.

Consequently, an increase 1n 1mage data noise can be sup-
pressed while raising the precision of the evaluation value
based on 1mage data of the subject illuminated with light from
the external auxiliary light source.

Aspect 6

The camera body according to aspect 6 1s the camera body
according to any of aspects 3 to 3,

wherein the camera controller corrects deviation in the
focal position between reference light and the light from an
external auxiliary light source that 1s compatible with video
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autofocusing 1n the performance of video autofocusing in
which an external auxiliary light source that 1s compatible
with video autofocusing 1s made to emit light, and corrects
deviation 1n the focal position between reference light and the
light of an external auxiliary light source that 1s not compat-
ible with video autofocusing in the performance of video
autofocusing 1n which an external auxiliary light source that
1s not compatible with video autofocusing 1s made to emut
light.

Consequently, focal precision can be enhanced.

Aspect 7

The camera body according to aspect 7 1s the camera body
according to any of aspects 3 to 3,

wherein the camera controller uses a first correction
amount that 1s the amount the focus lens 1s moved 1n order to
correct deviation 1n the focal position between reference light
and the light of an external auxiliary light source that is
compatible with video autofocusing in the performance of
video autofocusing in which an external auxiliary light source
that 1s compatible with video autofocusing 1s made to emait
light, and uses a second correction amount that 1s the amount
the focus lens 1s moved in order to correct deviation 1n the
focal position between reference light and the light of an
external auxiliary light source that 1s not compatible with
video autofocusing 1n the performance of video autofocusing,
in which an external auxiliary light source that 1s not compat-
ible with video autofocusing 1s made to emait light.

Consequently, focal precision can be enhanced.

Aspect 8

The camera body according to aspect 8 comprises:

a body mount that supports a removable lens unait;

an 1maging c¢lement that captures an optical image of a
subject and produces 1image data;

a hot shoe that supports a removable flash device;

a light source capable of emitting light; and

a camera controller that calculates an evaluation value on
the basis of image data from the imaging element, and per-
forms video autofocusing,

wherein the camera controller controls so that when it 1s
decided to use auxiliary light, and a flash device having an
external auxiliary light source that 1s not compatible with
video autofocusing 1s mounted, the light source 1s made to
emit light, and the 1maging element 1s made to acquire image
data, and an evaluation value 1s calculated on the basis of this
image data.

Consequently, 1t 1s possible to provide an interchangeable
lens type of digital camera that 1s capable of video autofocus-
ing and has interchangeability with conventional flash
devices.

Aspect 9

The camera body according to aspect 9 1s the camera body
according to aspect 8,

wherein the light source 1s an internal flash capable of
emitting flash light, and

when 1t 1s decided to use auxiliary light, and a flash device
having an external auxiliary light source that 1s not compat-
ible with video autofocusing 1s mounted, the camera control-
ler causes the internal flash to emit light mtermittently and
causes the imaging element to acquire imaging device, and an
evaluation value 1s calculated on the basis of this image data.

Aspect 10

The camera body according to aspect 101s the camera body
according to aspect 9,

wherein, when it 1s decided to use auxiliary light, and a
flash device having an external auxiliary light source that 1s
not compatible with video autofocusing 1s mounted, the cam-
era controller causes the internal flash to emit light intermat-
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tently 1n synchronization with the charge accumulation dura-
tion of the imaging element used to acquire the image data.

Aspect 11

The camera body according to aspect 11 1s the camera body
according to aspect 8,

wherein the light source 1s an internal auxiliary light source
capable of shining light on a subject, and

when 1t 1s decided to use auxiliary light, and a flash device
having an external auxiliary light source that 1s not compat-
ible with video autofocusing 1s mounted, the camera control-
ler causes the internal auxiliary light source to emit light and
causes the imaging element to acquire imaging device, and an
evaluation value 1s calculated on the basis of this image data.

Aspect 12

The camera body according to aspect 12 1s the camera body
according to any of aspects 1 to 11,

wherein the camera controller acquires from the flash
device information about the possibility of video autofocus-
ing related to whether or not an external auxiliary light source
1s compatible with video autofocusing, and decides whether
or not the external auxiliary light source of the flash device 1s
compatible with video autofocusing on the basis of this video
autofocusing possibility information.

Aspect 13

The camera body according to aspect 13 1s the camera body
according to aspect 12,

wherein the camera controller decides that the external
auxiliary light source of the mounted tlash device 1s compat-
ible with video autofocusing 1 the video autofocusing possi-
bility information indicates that video autofocusing 1s pos-
sible, and decides that the external auxiliary light source of
the mounted flash device 1s incompatible with video autofo-
cusing if the video autofocusing possibility information 1ndi-
cates that video autofocusing 1s impossible.

Aspect 14

The camera body according to aspect 14 1s the camera body
according to any of aspects 1 to 11,

wherein the camera controller acquires from the flash
device stock number information related to the stock number
of the mounted flash device, and decides whether or not the
external auxiliary light source of the flash device 1s compat-
ible with video autofocusing on the basis of this stock number
information.

Aspect 15

The camera body according to aspect 15 1s the camera body
according to aspect 14,

wherein the camera controller stores a list of stock number
information about flash devices that have an external auxil-
1ary light source that 1s compatible with video autofocusing,
and decides that the external auxiliary light source of the
mounted flash device 1s compatible with video autofocusing
if the stock number information acquired from the mounted
flash device matches the stock number information of the list,
and decides that the external auxiliary light source of the
mounted flash device 1s incompatible with video autofocus-
ing 1f the stock number information acquired from the
mounted flash device does not match the stock number 1infor-
mation of the list.

Aspect 16

The camera body according to aspect 16 1s the camera body
according to aspect 14,

wherein the stores a list of stock number information about
flash devices that have an external auxiliary light source that
1s not compatible with video autofocusing, and decides that
the external auxiliary light source of the mounted flash device
1s compatible with video autofocusing 1 the stock number
information acquired from the mounted tlash device does not
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match the stock number information of the list, and decides
that the external auxiliary light source of the mounted tlash
device 1s incompatible with video autofocusing 1f the stock
number information acquired from the mounted flash device
matches the stock number information of the list

Aspect 17

The camera body according to aspect 17 comprises:

a body mount that supports a removable lens unait;

an 1maging element that captures an optical image of a
subject and produces 1image data;

a hot shoe that supports a removable flash device; and

a camera controller that calculates an evaluation value on
the basis of 1mage data from the 1imaging element, and per-
forms video autofocusing,

wherein the camera controller controls so that when it 1s
decided to use auxiliary light, and a flash device having an
external auxiliary light source that emits near infrared light 1s
mounted, the external flash light source of the flash device 1s
made to emit light intermittently, and the 1imaging element 1s
made to acquire 1mage data, and an evaluation value 1s cal-
culated on the basis of this image data.

Aspect 18

The camera body according to aspect 18 1s the camera body
according to aspect 17,

wherein, when it 1s decided to use auxiliary light, and a
flash device having an external auxiliary light source that
emits near inirared light 1s mounted, the camera controller
causes the external flash light source of the flash device to
emit light intermittently in synchronization with the charge
accumulation duration of the imaging element used to acquire
the 1mage data.

Aspect 19

The camera body according to claim 19 comprises:

a body mount that supports a removable lens unait;

an 1maging clement that captures an optical image of a
subject and produces 1image data;

a hot shoe that supports a removable flash device; and

a camera controller that calculates an evaluation value on
the basis of image data from the imaging element, and per-
forms video autofocusing,

wherein the camera controller controls the 1maging ele-
ment so that when 1t 1s decided to use auxiliary light, and a
flash device having an external auxiliary light source that
emits near inirared light 1s mounted, the external auxihary
light source of the flash device 1s made to emit light, and
image data 1s acquired by emphasizing signals from pixels
where a red color filter 1s disposed more than during still
picture photography.

Aspect 20

The camera body according to aspect 20 1s the camera body
according to aspect 19

wherein the imaging element 1s controlled so that the
image data 1s acquired by emphasizing signals from pixels
where a red color filter 1s disposed more than during still
picture photography, by controlling the 1imaging element so
that the 1image data 1s acquired by increasing the ratio of the
amplification factor of signals from pixels where a red color
filter 1s disposed to the amplification factor of signals from
pixels where a blue color filter 1s disposed during video auto-
focusing over the ratio of the amplification factor of signals
from pixels where a red color filter 1s disposed to the ampli-
fication factor of signals from pixels where a blue color filter
1s disposed during still picture photography, and/or the
increasing ratio of the amplification factor of signals from
pixels where a red color filter 1s disposed to the amplification
factor of signals from pixels where a green color filter 1s
disposed during video autofocusing over the ratio of the
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amplification factor of signals from pixels where a red color
filter 1s disposed to the amplification factor of signals from
pixels where a green color filter 1s disposed during still picture
photography.

Aspect 21

The camera body according to aspect 21 1s the camera body
according to aspect 19,

wherein the camera controller controls the 1maging ele-
ment so that image data 1s acquired by emphasizing signals
from pixels where a red color filter 1s disposed more than
during still picture photography, by controlling the 1imaging
clement so that image data 1s acquired solely on the basis of
signals from pixels where a red color filter 1s disposed.

Aspect 22

The camera body according to aspect 22 1s the camera body
according to any of aspects 19 to 21,

wherein the camera controller corrects deviation in the
focal position between reference light and red light 1n the
performance of video autofocusing in which an external aux-
iliary light source that emits red light 1s made to emait light,
and corrects deviation 1n the focal position between reference
light and near infrared light 1n the performance of video
autofocusing 1n which an external auxiliary light source that
emits near infrared light 1s made to emait light.

Aspect 23

The camera body according to aspect 23 1s the camera body
according to any of aspects 19 to 21,

wherein the camera controller uses a first correction
amount that 1s the amount the focus lens 1s moved 1n order to
correct deviation 1n the focal position between reference light
and red light 1n the performance of video autofocusing in
which an external auxiliary light source that emaits red light 1s
made to emit light, and uses a second correction amount that
1s the amount the focus lens 1s moved 1n order to correct
deviation 1n the focal position between reference light and
near inirared light in the performance of video autofocusing
in which an external auxiliary light source that emits near
inirared light 1s made to emit light.

Aspect 24

The camera body according to aspect 24 comprises:

a body mount that supports a removable lens unait;

an 1maging element that captures an optical 1mage of a
subject and produces 1image data;

a hot shoe that supports a removable flash device;

a light source capable of emitting light; and

a camera confroller that calculates an evaluation value on
the basis of image data from the imaging element, and per-
forms video autofocusing,

wherein the camera controller controls so that when 1t 1s
decided to use auxihiary light, and a flash device having an
external auxiliary light source that emits near infrared light 1s
mounted, the light source 1s made to emit light, and the
imaging element 1s made to acquire image data, and an evalu-
ation value 1s calculated on the basis of this image data.

Aspect 25

The camera body according to aspect 25 1s the camera body
according to aspect 24,

wherein the light source 1s an internal flash capable of
emitting flash light, and

when 1t 1s decided to use auxiliary light, and a flash device
having an external auxiliary light source that emits near inira-
red light 1s mounted, the camera controller causes the internal
flash to emit light intermittently and causes the imaging ele-
ment to acquire imaging device, and an evaluation value 1s
calculated on the basis of this image data.
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Aspect 26

The camera body according to aspect 26 1s the camera body
according to aspect 23,

wherein, when 1t 1s decided to use auxihary light, and a
flash device having an external auxiliary light source that
emits near inirared light 1s mounted, the camera controller
causes the mternal flash to emit light intermittently 1 syn-
chronization with the charge accumulation duration of the
imaging element used to acquire the 1mage data.

Aspect 27

The camera body according to aspect 277 1s the camera body
according to aspect 24,

wherein the light source 1s an internal auxiliary light source
capable of shining light on a subject, and

when 1t 1s decided to use auxiliary light, and a flash device
having an external auxiliary light source that emits near infra-
red light 1s mounted, the camera controller causes the internal
auxiliary light source to emit light and causes the 1imaging
clement to acquire imaging device, and an evaluation value 1s
calculated on the basis of this 1image data.

What 1s claimed 1s:

1. A camera body to which a lens unit for forming an optical
image of a subject and a flash device for shiming light on the
subject can be connected, the flash device having an external
auxiliary light source, the camera body comprising:

an 1maging element configured to convert an optical image

of the subject into an electrical signal, and configured to
produce 1image data for the subject;
a hot shoe to which the flash device can be connected; and
a camera controller configured to calculate an evaluation
value on a basis of the image data produced by the
imaging element, and configured to perform video auto-
focusing on a basis of the evaluation value, wherein

the camera controller 1s configured to control the flash
device so that the external auxiliary light source emaits
light while performing the video autofocusing when the
camera controller has determined that auxiliary light 1s
needed, the flash device 1s connected to the hot shoe, and
that the external auxiliary light source 1s compatible
with the video autofocusing, and

when the camera controller has determined that the exter-

nal auxiliary light source 1s not compatible with the
video autofocusing, the camera controller performs the
video autofocusing (1) using a light source other than the
external auxiliary light source or (1) without using the
external auxiliary light source.

2. The camera body according to claim 1, wherein

the camera controller 1s configured to acquire, from the

tflash device connected to the hot shoe, light source 1den-
tification information related to whether or not the flash
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device has the external auxiliary light source, and 1s
configured to determine whether or not the flash device
has the external auxiliary light source on a basis of the
light source identification information.

3. The camera body according to claim 1, wherein

the camera controller 1s configured to acquire, from the
tflash device connected to the hot shoe, product identifi-
cation information for identitying the flash device, and 1s
configured to determine whether or not the flash device
has the external auxiliary light source on a basis of the
product 1dentification information.

4. A flash device connectable to a camera body, the camera
body configured to form an optical image of a subject and
produce 1mage data of the subject, the camera body being
turther configured to calculate an evaluation value on a basis
of the produced 1image data and configured to perform video
autofocusing on a basis of the evaluation value,

the flash device comprising:

an external main light source configured to emit main light
on the subject;

an external auxiliary light source configured to emit aux-
iliary light on the subject; and

a flash controller configured to control the external main
light source and the external auxiliary light source,

wherein the flash controller 1s configured to control the
external auxihary light source so that the external aux-
iliary light source emits the auxiliary light while the
camera body performs the video focusing,

when the camera body has determined that the external
auxiliary light source 1s not compatible with the video
autofocusing, the camera body performs the video auto-
focusing (1) using a light source other than the external
auxiliary light source or (11) without using the external
auxiliary light source.

5. The flash device according to claim 4, wherein the flash
controller 1s configured to control the external auxiliary light
source so that the external auxiliary light source emits the
auxiliary light when the flash device 1s connected to the
camera body performing the video autofocusing.

6. The tlash device according to claim 4, wherein the flash
controller 1s configured to control the external auxiliary light
source so that the external auxiliary light source emits the
auxiliary light only when 1t 1s determined by the camera body
that the auxiliary light 1s needed, the flash device 1s connected
to the camera body, and that the external auxiliary light source
1s compatible with the video autofocusing.

G ex x = e



	Front Page
	Drawings
	Specification
	Claims

